It is commonly assumed that the processing of magnitudes occurs independent of modality or notation. Several studies have reported similar behavioural as well as neurophysiological responses to magnitudes presented in distinct modalities as well as notations, but a direct assessment of possible interactions between different modalities and notations, using measures of electro-cortical processing, is lacking. The present study investigates whether the neural activity underlying symbolic and non-symbolic numerosity processing interacts with the neural activity underlying physical size processing before, or proceeds independently until, selective activation of the motor system. We used a symbolic (Arabic numbers) and non-symbolic (arrays of dots) size congruency task and instructed subjects to judge either the numerical or the physical size of the stimuli, while event related potentials were recorded. Longer reaction times as well as a decrease in accuracy were obtained for incongruent compared to congruent trials. For the event related potential data, this congruency effect was also found with respect to the latency of the P3 component reflecting an interaction at the level of stimulus evaluation. Moreover, incongruence delayed the stimulus-locked but not the response-locked lateralized readiness potential. Together these results suggest that, irrespective of notation, the interaction between different magnitudes occurs before selective response activation.
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Introduction

Modality and notation independent processing
Two influential models, The Triple Code (Dehaene, Piazza, Pinel, & Cohen, 2003 ) and the ATOM model (Walsh, 2003) propose that distinct magnitudes are encoded in an amodal format. Evidence consistent with these models comes from behavioural and imaging studies investigating the 'distance effect' and 'size effect' using distinct modalities. The distance effect refers to the faster responses obtained when discriminating between numerically far (1 and 9) compared to numerically close numbers (4 and 5) whereas the size effect refers to the longer reaction times obtained for the comparison of numerically large (8 and 9) compared to small numbers (1 and 2). Both effects have been measured on a behavioural as well as a neuronal level using modalities such as physical size (Cohen Kadosh et al., 2005; Kaufmann et al., 2005; Pinel, Piazza, Le Bihan, & Dehaene, 2004; Tang, Critchley, Glaser, Dolan, & Butterworth, 2006) , luminance (Cohen Kadosh et al., 2005; Cohen Kadosh, Cohen Kadosh, & Henik, 2008; Pinel et al., 2004) , line length (Fias, Lammertyn, Reynvoet, Dupont, & Orban, 2003) , time (Dormal, Seron, & Pesenti, 2006) and pitch (Rusconi, Kwan, Giordano, Umilta, & Butterworth, 2006 ; for a review and meta-analysis on this topic see: Cohen Kadosh, Cohen Kadosh, et al., 2008 and Cohen Kadosh, Henik, & Rubinsten, 2008) .
In addition to modality independence, The Triple Code model also proposes that magnitudes are processed independent of notation. In line with this hypothesis, several behavioural priming studies report within as well as cross notation priming effects (Dehaene et al., 1998; Reynvoet & Brysbaert, 2004; Reynvoet, Brysbaert, & Fias, 2002; Reynvoet, Gevers, & Caessens, 2005) . These numerical priming effects are generally explained as evidence for an abstract magnitude code. However, priming effects can also arise between concepts that are processed in distinct areas (e.g. colours and objects). Such effects might arise due to strong associations between both concepts (Nijboer, van Zandvoort, & de Haan, 2006) . This idea is underlined by synesthesia research revealing priming effects between colours and graphemes that cannot be explained on the basis of the convergence of both processes into a unitary code (Gebuis, Nijboer, & van der Smagt, 2009a; Gebuis, Nijboer, & van der Smagt, 2009b) . More conclusive evidence for an abstract representation came from neuroimaging studies showing that number words and Arabic numbers activate similar intraparietal brain areas (Pinel, Dehaene, Riviere, & LeBihan, 2001 ) and lead to repetition
